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Novel heterocyclic Compounds 

5 

Field of th^ In^ftPtion 

The present invention relates to novel N-substituted azaheterocyclic carbox- 
ylic acids and esters thereof in which a substituted alkyi chain forms part of 

lOthe N-substituent or salts thereof, to methods for their preparation, to 
compositions containing them, and to their use for the clinical treatment of 
painful, hyperalgesic and/or inflammatory conditions in which C-fibers play a 
pathophysiological role by eliciting neurogenic pain or inflammation. The 
invention also relates to the use of the present compounds for the treatment 

15of insulin resistance in non-insulin-dependent diabetes mellitus (NIDDM) or 
aging, the present compounds knowing to interfere with neuropeptide con- 
taining C-fibres and hence inhibit the secretion and circulation of insulin an- 
tagonizing peptides like CGRP or amylin. 

20BackqrPund of thg Invention 

The nervous system exerts a profound effect on the inflammatory response. 
Antidromic stimulation of sensory nerves results in localized vasodilation 
and increased vascular pemieability {Janecso et al. Br. J. Phamiacol. 1967, 
2531, 138-151) and a similar response is observed following injection of 
peptides known to be present in sensory nerves. From this and other data it 
is postulated that peptides released from sensory nerve endings mediate 
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many inflammatory responses in tissues like skin, joint, urinary tract, eye, 
meninges, gastro-intestinal and respiratory tracts. Hence inhibition of 
sensory nerve peptide release and/or activity, may be useful in treatment of, 
for example arthritis, demiatrtis. rhinitis, asthma, cystitis, gingivitis, thrombo- 
Sphlelitis, glaucoma, gastro-intestinal diseases or migraine. 

Further, the potent effects of CGRP on skeletal muscle glycogen synthase 
acth/ity and muscle glucose metabolism, together with the notion that this 
peptide is released from the neuromuscular junction by nerve excitation. 

lOsuggest that CGRP may play a physiological role in skeletal muscle glucose 
metabolism by directing the phosphorylated glucose away from glycogen 
storage and into the glycolytic and oxidative pathways (Rossetti et al. Am. J. 
Physiol. 2S4, E1-E10. 1993). This peptide may represent an important 
physiological modulator of intracellular glucose trafficking in physiological 

15condrtions. such as exercise, and may also contribute to the decreased 
insulin action and skeletal muscle glycogen synthase in pathophysiological 
conditions like NIDDM or aging-associated obesity (Melnyk et al. Obesity 
Res. 3, 337-344, 1995) where circulating plasma levels of CGRP are 
markedly increased. Hence inhibition of release and/or activity of the 

20 neuropeptide CGRP may be useful in the treatment of insulin resistance 
related to type 2 diabetes or aging. 

In US Patent No. 4.383.999 and No. 4.514.414 and in EP 236342 as well 
as in EP 231996 some derivatives of N-(4.4-disubstituted-3-butenyl)- 
25a2aheterocyclic carboxylic acids are claimed as inhibitors of GABA uptake. 
In EP 342635 and EP 374801. N-substituted azaheterocyclic carboxylic 
acids in which an oxime ether group and vinyl ether group fonns part of the 
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N-substituent respectively are claimed as inhibitors of GABA uptake. 
Further, in WO 9107389 and WO 9220658, N-substituted azacyclic 
carboxylic iacids are claimed as GABA uptake inhibitors. EP 221572 claims 
that 1-aryloxyalkylpyridine-3-carboxylic acids are inhibitors of GABA uptake. 

5 

Description of the Invention 

The present invention relates to novel N-substituted azaheterocyclic 
carboxylic acids and esters thereof of formula I 

10 




X 




Wherein and independently are hydrogen, halogen, trifluoromethyl. 
hydroxy, C,^-aikyl or C,^-alkoxy; and 
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Y is >N-CH2-, >£H-CH2- or >£=CH- wherein only the underscored atom 
participates in the ring system; and 

X is ortho phenylene. .CH^-CC^O)., -(C=0)-CH2-. -CH^-S-. -S-CH^-. 
.CH2.N(R*).. .N(RVCH2-, -NCCHJ-SO^-. -S02-N(CH3)-. .CH{R^).CH2- or 
5-CH2-CH{R> wherein R' is hydrogen, or Ci^-alkyl and R^ is C^.6-alkyl or 
phenyl; and 
r is 1 , 2 or 3; and 
m is 1 or 2; and 

n is 1 when m is 1 and n is 0 when m is 2; and 
10R^ and R* each represents hydrogen or may - when m is 2 - together 
represent a bond; and 
R* is -OH or C,^-alkoxy; 
or a pharmaceutically acceptable salt thereof. 

15The compounds of formula I may exist as geometric and optical isomers 
and all isomers and mixtures thereof are included herein. Isomers may be 
separated by means of standard methods such as chromatographic 
techniques or fractional crystallization of suitable salts. 

20Preferably, the compounds of formula I exist as the individual geometric or 
optical isomers. 

The compounds according to the invention may optionally exist as pharma- 
ceutically acceptable acid addition salts or - when the carboxylic acid group 
25is not esterified - as phannaceutically acceptable metal salts or - optionally 
alkylated - ammonium salts. 
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Examples of such salts include inorganic and organic acid addition safts 
such as hydrochloride, hydrobromide. sulphate, phosphate, acetate, 
fumarate. maleate. citrate, lactate, tartrate, oxalate or similar phannaceuti- 
cally acceptable inorganic or organic acid addition salts, and include the 
Sphannaceutically acceptable salts listed in Journal of Pharmaceutical 
Science. ££. 2 (1977) which are hereby incorporated by reference. 

The tenm "C,^-alkyr as used herein, alone or in combination, refers to a 
straight or branched, saturated hydrocarbon chain having 1 to 6 carbon 
lOatoms such as e.g. methyl, ethyl, n-propyl. isopropyl, n-butyl. sec-butyl, 
isobutyl. tert-butyl. n-pentyl. 2-methylbutyI, 3-methylbutyl. n-hexyl. 4- 
methylpentyl. neopentyl. n-hexyl. 1.2^imethylpropyl. 2.2-dimethylpropyl and 
1,2.2-trimethylpropyl. 

15The term "C,^-alkoxy" as used herein, alone or in combination, refers to a 
straight or branched monovalent substituent comprising a C,.6-alkyl group 
linked through an ether oxygen having its free valence bond from the ether 
oxygen and having 1 to 6 carbon atoms e.g. methoxy, ethoxy. propoxy. 
isopropoxy, butoxy. pentoxy. 

20 

The tenn "halogen" means fluorine, chlorine, bromine or iodine. 

Illustrative examples of compounds encompassed by the present invention 
include: 

25 

1-(3-(9H.Triben2[b.d.f]a2epin-9-yl)-1-propyl)-3-piperidinecarboxyIic acid; 
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1-(3-(Tribenzo[a,c,e]cyclohepten-9-ylidene)-1-propyl)-3-piperidinecarboxylic 
acid; 

1-(3-(5-Methyl-5,6-dihydrodibenzIb,e]azepin-11-ylidene)-1-propyl)-3- 
Spiperidinecarboxylic acid; 

H3-(6-Me%l-6H<iibenzoIc.f]I1 .2]thia2epin-5,5Klioxide-1 1 -ylidene^^ 
piperidinecarboxylic acid; 

101-(3-{10-Methyl-10.11-dihydro-5H-diben2o[b.e]cyclohepten-5-ylidene)-1- 
propyl)-3-piperidinecarboxylic acid; 

I. (3-(10-Phenyl-10,11-dihydro-5H-dibenzo[b.e]cyclohepten-5-yIidene)-1- 
propyI)-3-piperidinecarboxylic acid; 

15 

1 -(3-(6 J 1 -Dihydro-1 1 H-diben2c[b.e][1 ,4]thiazepin-1 1 .yl)-1 -propy!)-3^ 
piperidinecarboxylic acid; 

1-(3-(10-Methyl-10,11-dihydr(><libenzo[b,e][1,4]diazepin-5-yl)-1-propy^ 
20piperidinecarboxylic acid; 

(R)-1-(3.(10.Oxo-10.11-dihydro-5H-dibenz[b,f]azepin-5-yl)-1-propyl)-3- 
piperidinecarboxyiic acid; 

25 (R)-1-(3-(6-Methyl-6.1 1-dihydro-dibenzo[c.f][1 .2.5]thiadiazepin-5.5-dioxide- 

I I. yl)-1-propy|)-3-piperidinecarboxylic acid; 

(R)-1-(3-(6.1 1-Dihydro-dibenz[b,e]tliiepin-1 1-yl)-1-propyl)-3- 
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piperidinecarboxylic acid; 

•(R)-1-{3-(5-Methyl-5,6-dihydrodibenz(b.e]azepin-1 l.ylidene)-1 -propyl)-3- 
piperidinecarboxylic acid; 

5 

<R)-1 -(3-{9H-TribenzoIa.c,e]cyclohepten-9-ylidene)-1 .propyl)"3-plperidine - 
carboxylic acid; 

(R)-1-(3-(9H-Tribenz[b.d.f]a2epine-9-yl)prcpyl)-3-piperidinecarboxylic acid; 

10 

or a pharmaceutically acceptable salt thereof. 

As used herein, the term "patient" includes any mammal which could benefit 
from treatment of neurogenic pain or inflammation or insulin resistance in 
15NIDDM. The term particularly refers to a human patient, but is not intended 
to be so limited. 

It has been demonstrated that the novel compounds of fonnula I inhibit 
neurogenic inflammation which involves the release of neuropeptides from 

20peripheral and central endings of sensory C-fibres. Experimentally this can 
be demonstrated in animal models of fomialin induced pain or paw oedema 
(Wheeler and Cowan, Agents Actions 1991, 34, 264-269) In which the novel 
compounds of fomnula I exhibit a potent inhibitory effect. Compounds of 
formula I may be used to treat ail painful, hyperalgesic and/or inflammatory 

25conditions in which C-fibers play a pathophysiological role by eliciting 
neurogenic pain or inflammation, i.e.: 

Acutely painful conditions exemplified by migraine, postoperative pain. 
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bums, bmises. post-herpetic pain (Zoster) and pain as it is generally 
associated with acute inflammation; chronic, painful and/or inflammatory 
conditions exemplified by various types of neuropathy (diabetic, post- 
traumatic, toxic), neuralgia, rheumatoid arthritis, spondylitis, gout, inflamma- 
5tory bowel disease, prostatitis, cancer pain, chronic headache, coughing, 
asthma, chronic pancreatitis, inflammatory skin disease including psoriasis 
and autoimmune dermatoses, osteoporotic pain. 

Further, it has been demonstrated that the compounds of general formula I 
10 improves the glucose tolerance in diabetic ob/ob mice and that this may 
result from the reduced release of CGRP from peripheral nervous endings. 
Hence the compounds of general formula I may be used in the treatment of 
NIDDM as well as aging-associated obesity. Experimentally this has been 
demonstrated by the subcutaneous administration of glucose into ob/ob 
15mice with or without previous oral treatment with a compound of general 
formula I. 

The compounds of fomnula I may be prepared by the following method: 



20 
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^ (I) 



(li) (111) 



A compound of formula II wherein R\ X, Y and r are as defined above 
and W is a suitable leaving group such as halogen, p-toluene sulphonate or 
mesylate may be reacted with an azaheterocyclic compound of formula III 
Swherein R^ R\ R*, m and n are as defined above. This alkylation reaction 
may be cam'ed out in a solvent such as acetone, dibutylether, 2-butanone, 
methyl ethyl ketone, ethyl acetate, tetrahydrofuran (THF) or toluene in the 
presence of a base e.g. potassium carbonate and a catalyst, e.g. an alkali 
metal iodide at a temperature up to reflux temperature for the solvent used 
lOfor e.g. 1 to 120 h. If esters have been prepared in which R® is alkoxy, 
compounds of formula I wherein R^ is OH may be prepared by hydrolysis of 
the ester group, preferably at room temperature in a mixture of an aqueous 
alkali metal hydroxide solution and an alcohol such as methanol or ethanol, 
for example, for about 0.5 to 6 h, 

15 
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Compounds of formula II and III may readily be prepared by methods 
familiar to those skilled in the art. 

Under certain circumstances it may be necessary to protect the intermedi- 
5ates used in the above methods e.g. a compound of formula III with suitable 
protecting groups. The cartDOxylic acid group can. for example, be esterified. 
Introduction and removal of such groups is described in "Protective Groups 
in Organic Chemistry" J.F.W. McOmie ed. (New York. 1973). 



Pharmaqolffgical Methods 

Fomnalin induced pain or paw oedema 
ISValues for in mo, inhibition of fomnalin induced pain or oedema for the com- 
pounds of the present invention were assessed in mice essentially by the 
method of Wheeler-Aceto and Cowan (Agents Action 1991, 34, 265-269). 

About 20 g NMRI female mice were injected 20 ml 1% formalin into the left 
20 hind paw. The animals were then placed on a heated (SrC) table, and the 
pain response was scored. After 1 h they were killed and bled. Left and 
right hind paws were removed and the weight difference between the paws 
was used as indication of the oedema response of the fonnalin injected 
paw. 

25 

Reduced r^^lf^ase of CGRP 

ob/ob female mice, 16 weeks of age, where injected glucose (2g/kg) 
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subcutaneously. At times hereafter blood glucose was determined in tail 
venous blood by the glucose oxidase method. At the end of the study the 
animals were decapitated and truncl< blood collected. Immunoreactive 
CGRP was determined in plasma by radio-immuno-assay. Two groups of 
5 animals were used. The one group was vehicle treated, whereas the other 
group received a compound of fomiula I via drinking water (100 mg/l) for 
five days before the test. 

lOValues for inhibition of formalin induced pain response for some 
representative compounds are recorded in table 1 . 

TA BL E 1 



15 Inhibition of formalin induced pain response at 0.1 mg/kg 



Example no. 


% Pain inhibition 




1 


21 


20 


3 


31 



For the above indications the dosage will vary depending on the compound 
of formula I employed, on the mode of administration and on the therapy 
25desired. However, in general, satisfactory results are obtained with a 

dosage of from about 0.5 mg to about 1000 mg, preferably from about 1 mg 
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to about 500 mg of compounds of formula I, conveniently given from 1 to 5 
times daily, optionally in sustained release form. Usually, dosage forms 
suitable for oral administration comprise from about 0.5 mg to about 1000 
mg, preferably from about 1 mg to about 500 mg of the compounds of 
5formula I admixed with a phamiaceutical carrier or diluent. 

The compounds of formula I may be administered in a phanmaceuticaliy 
acceptable acid addition salt fonn or where possible as a metal or a lower 
alkylammonium salt. Such salt forms exhibit approximately the same order 
10 of activity as the free base forms. 

This invention also relates to pharmaceutical compositions comprising a 
compound of formula I or a pharmaceuticaily acceptable salt thereof and, 
usually, such compositions also contain a pharmaceutical earner or diluent. 
15The compositions containing the compounds of this invention may be 
prepared by conventional techniques and appear in conventional forms, for 
example capsules, tablets, solutions or suspensions. 

The pharmaceutical carrier employed may be a conventional solid or liquid 
20camer. Examples of solid earners are lactose, terra alba, sucrose, talc, 
gelatine, agar, pectin, acacia, magnesium stearate and stearic acid. 
Examples of liquid earners are syrup, peanut oil, olive oil and water. 

Similarly, the carrier or diluent may include any time delay material known 
25to the art. such as glyceryl monostearate or glyceryl distearate, alone or 
mixed with a wax. 
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If a solid carrier for oral administration is used, the preparation can be 
tabletted. placed in a hard gelatine capsule in powder or pellet fonn or it 
can be in the fonm of a troche or lozenge. The amount of solid carrier will 
vary widely but will usually be from about 25 mg to about 1 g. If a liquid 
Scarrier is used, the preparation may be in the fonn of a syrup, emulsion, soft 
gelatine capsule or sterile injectable liquid such as an aqueous or non- 
aqueous liquid suspension or solution. 

Generally, the compounds of this invention are dispensed in unit dosage 
lOfomi comprising 50-200 mg of active ingredient in or together with a 
pharmaceutically acceptable earner per unit dosage. 

The dosage of the compounds according to this invention is 1-500 mg/day. 
e.g. about 100 mg per dose, when administered to patients, e.g. humans. 
15as a drug. 

A typical tablet which may be prepared by conventional tabletting tech- 
niques contains 

20 Core: 

Active compound (as free compound 
or salt thereof) 

Colloidal silicon dioxide (Areosil®) 
Cellulose, microcryst. (Avicel**) 
25Modified cellulose gum (Ac-Di-Sol®) 
Magnesium stearate 



100 mg 



1.5 mg 
70 mg 



7.5 mg 
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Coating: 

HPMC approx. 
'Mywacett* 9-40 T approx. 



9 mg 
0.9 mg 



5'Acylated monoglyceride used as plasticizer for film coating. 

The route of administration may be any route which effectively transports 
the active compound to the appropriate or desired site of action, such as 
oral or parenteral e.g. rectal, transdemial, subcutaneous, intranasal, intra- 
lOmuscular. topical, intravenous, intraurethral. ophthalmic solution or an 
ointment, the oral route being prefenred. 

EXAMPLES 

15The process for preparing compounds of formula I and preparations 
containing them is further illustrated in the following examples, which, 
however, are not to be construed as limiting. 

Hereinafter. TLC is thin layer chromatography, CDCI3 is deuterio chloroform 
20and DMSO-dg is hexadeuterio dimethylsulfoxide. The stmctures of the 
compounds are confimied by either elemental analysis or NMR. where 
peaks assigned to characteristic protons in the title compounds are 
presented where appropriate. NMR shifts (5h) are given in parts per 
million (ppm). M.p. is melting point and is given in **C and is not corrected. 
25Column chromatography was carried out using the technique described by 
W.C. Still et al, J. Org. Chem. (1978), 43, 2923-2925 on Merck silica gel 60 
(Art. 9385). Compounds used as starting materials are either known 
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compounds or compounds which can readily be prepared by methods 
known per se. 



(R)-1 "(3-(1 0-0x0-1 0. 1 1 -dihydro-5H-dibenz[b»f]azepin-5-yl)-1 -propyl)-3- 
piperidinecarboxylic acid hydrochloride 



To a solution of 10-methoxy-5H-dibenz[b.f]a2epine (2.0 g. 9.0 mmoi, 
prepared as described in Swiss Patent 389,619) in dry tetrahydrofuran (50 
ml) kept under an atmosphere of nitrogen, n-butyl lithium (3.5 ml. 9.4 mmoi. 

152.7 M in n-hexane) was added dropwise at -40 *C and the reaction mixture 
was stin-ed at -40 "C for 0.5 hour. 1-Bromo-3-chloropropane (1.6 g. 9.9 
mmoi). dissolved in dry tetrahydrofuran (10 ml) was added dropwise at 
-45 X and the reaction mixture was stirred at room temperature for 18 
hours. n-Butyl lithium (1.0 ml, 2.7 mmoi, 2.7 M in n-hexane) was added 

20dropwise at 0 "C and the reaction mixture was stirred at 0 for 0.5 hour. 
1-Bromo-3-chloropropane (0.5 g, 3.1 mmoi) dissolved in dry tetrahydrofuran 
(1 ml) was added dropwise at 0 *C and the reaction mixture was stin^ed at 



5 



EXAMPLE 1 



10 
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room temperature for 2 hours. n-Butyl lithium (2.5 ml, 5.4 mmol, 2.7 M in n- 
hexane) was added dropwise at 0 X and the reaction mixture was stirred 
at room temperature for 18 hours. The reaction mixture was quenched with 
water (50 ml) and extracted with diethyl ether (50 ml). The organic extract 
5was washed with brine (40 ml) and dried (MgSOJ. filtered and the solvert 
was evaporated in vacuo, rield 2.9 g of crude 1-chloro-3-(10-methoxy- 
1 0.1 lKJihydro-5H-diben2[b,f]a2epin-5-yl)propane. 

A mixture of the above chloride (2.5 g. 8.3 mmol). (R)-3-piperidinecarboxylic 
lOacid ethyl ester tartrate (5.1 g. 16.6 mmol). dry potassium carbonate (6.9 g, 
49.7 mmol). potassium iodide (2.8 g, 16.6 mmol) and methyl ethyl ketone 
(100 ml) was heated at reflux temperature for 66 hours under an 
atmosphere of nitrogen. The cooled reaction mixture was quenched with 
water (100 ml) and extracted with diethyl ether (100 ml). The organic extract 
15was extracted with 1 N hydrochloric acid (2 x 100 ml). The combined 
aqueous extracts were washed with diethyl ether (100 ml), bastfied with 5 N 
sodium hydroxide to pH = 10 and extracted wfth diethyl ether (2 x 100 ml). 
The combined organic extracts were washed with brine (80 ml), dried 
(MgSO^). filtered and the solvent was evaporated in yacufl. The cmde 
20product (2.0 g) was purified by column chromatography on silica gel (600 
ml) using a mixture of ethyl acetate, heptane and triethylamine (10:20:0.01) 
as eluent. This afforded 0.6 g (18 %) of (R)-1-(3-(10-oxo-10,11-dihydro-5H. 
dibenz[b,f]a2epin-5-yI)-1-propyl)-3-piperidinecarboxylic acid ethyl ester as an 

oil. 

25 

TLC: R, = 0.24 (SiO,: ethyl acetate/heptane/triethylamine = 10:20:0.04). 
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To a mixture of the above ethyl ester (0.5 g. 1.2 mmol) in ethanol (20 ml) 
and water (10 ml), sodium hydroxide (0.06 g, 1.5 mmol) was added and the 
reaction mixture was stirred for 18 hours at room temperature. The solvent 
was evaporated io ya£UQ and water (100 ml) was added. The aqueous 
Smixture was washed with diethyl ether (2 x 100 ml), acidified with 2 N 
hydrochloric acid and washed with dichloromethane (3 x 200 ml). The 
aqueous phase was evaporated 1q yacus and the residue was suspended in 
dichloromethane (100 ml) and stirred for 1 hour at room temperature. The 
mixture was filtered. The filtrate was evaporated in vacuo and the residue 
lOwas resuspended in diethyl ether (10 ml). The solid was filtered off. washed 
with diethyl ether and dried in vacuo at 50 *C overnight. This afforded 0.1 g 
(18 %) of the tilifi compound as an amorphous powder. 

Calculated for C^Hj^NA. HCI, 1.75 H^O: 
15C, 61.88 %; H. 6.89 %; N. 6.27 %; Found: 
C. 61.83 %; H. 6.59 %; N, 5.94 %. 



20 EXAMPLE 2 

(R)-1-(3-(6-Methyl-6.1 1-dihydro-dibenzo[c,f]I1 ,2,5]thiadiazepin-5.5-dioxide-1 1- 
yl)-1-propyl)-3-piperidinecarboxylic acid hydrochloride 
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To a solution of 6-methyl-6,11-clihydro-dibenzo[c,f]I1,2.5]thiadiazepine-5,5- 

Sdioxide (6.51 g. 0.025 mol, prepared as described in J. Med. Chem. 34. 
1356 (1991)) in dry tetrahydrofuran (60 ml) kept under an atmosphere of 
nitrogen, n-butyl lithium (10.37 ml. 0.028 mol. 2.7 M in n-hexane) was 
added dropwise at -50 'C. When the addition was complete the reaction 
mixture was stirred at -50 X for 0.5 hour. A solution of 2-(3-bromo-1- 

10propyloxy)tetrahydro-2H-pyran (6.25 g, 0.028 mol) in dry tetrahydrofuran (10 
ml) was added dropwise at -40 'C and the reaction mixture was stin-ed at 
50 "C for 20 hours. An additional portion of 2-{3-bromo-1- 
propyloxy)tetrahydro-2H-pyran (3.13 g. 0.014 mol) dissolved in dry 
tetrahydrofurane (1 ml) was added at 50 X and the reaction mixture was 

15stin-ed at 50 for additionally 20 hours. The reaction mixture was 
quenched with saturated ammonium chloride (50 ml) and extracted with 
ethyl acetate (2 x 200 ml). The combined organic extracts were washed 
with water (2 x 100 ml) and dried (NajSOJ, filtered and the solvent was 
evaporated in vacuo. The residue was dissolved in dichloromethane (20 ml) 

20and filtered. The filtrated was evaporated in vacuo and the residue crude 
product was purified by column chromatography on silica gel (800 ml) using 
dichloromethane as eluent and later on ethyl acetate as eluent. This 
afforded 4.1 g (42 %) of 11-(3-(tetrahydro-2H-pyran-2-yloxy)-1-propyl)-6- 
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methyl^. 11-dihydro-dibenzo[c,f][1.2,5]thiadiazepin-5,5-dioxide. 
TLC: R, = 0.19 (SiO,: dichloromethane). 

5To a solution of 11-(3-{tetrahydro-2H-pyran-2-yloxy)-1-propyI)-6-methyl-6,11- 
dihydro-diben2o[c.f]-[1,2,5]thiadiazepin-5,5-<lioxide (4.0 g. 10.3 mmol) in dry 
methanol (50 ml), p-toiuenesulphonic acid (0.98 g, 5.1 mmol) was added 
and the reaction mixture was stin-ed at room temperature for 60 hours 
followed by heating at reflux for 1 hour. The solvent was evaporated in 
lOyacuQ and the residue dissolved in ethyl acetate (100 ml), washed with 
water (3 x 50 ml), dried (NajS04). filtered and the solvent evaporated in 
vgCtiQ. This afforded 3.0 g (92 %) of 11-(3-hyd^oxy-1-propyl)-6-methy^6.11- 
dihyd^o-diben20-[c,f]-[1.2,5]thiadia2epin-5,5-dioxide as an oil. 

15TLC: = 0.31 (SiOj! dichloromethane/ethyl acetate = 9:1). 

To a solution of 11-(3-hydroxy-1-propyl)-6-methyl-6.11-dihydro-diben2o- 
[c.fJ[1.2.5]thiadia2epin-5,5-dioxide (2.99 g, 9,4 mmol) in dry tetrahydrofuran 
(30 ml) and triethyiamine (4 ml), methanesulfonyl chloride (0.92 ml. 11.74 

20mmol) dissolved in dry tetrahydrofuran (10 ml) was added dropwise at -5 
"C. The reaction mixture was stin-ed at room temperature for 20 hours, 
quenched with water (100 ml) and extracted with ethyl acetate (2 x 50 ml). 
The combined organic extracts were washed with brine (50 ml), dried 
(Na^SOJ. filtered and evaporated in vacuo . This afforded methanesulfonic 

25acid 3-(6-methyl-6.11-dihydro-diben2o[c,fJI1.2.5]thiadiazepin-5.5-dioxo-11-yl)- 
1 -propyl ester in quantitative yield as an oil. 
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TLC: Rr 0.61 (SiOj: heptane/ethyl acetate = 1:4). 

A mixture of the above methanesulfonate (3.12 g, 9.4 mmol), (R)-3- 
piperidinecarboxylic acid ethyl ester tartrate (3.75 g, 12.21 mmol). dry 

Spotassium carbonate (7.87 g. 56.4 mmol). and methyl ethyl ketone (80 ml) 
was heated at reflux temperature for 18 hours under an atmosphere of 
nitrogen. The cooled reaction mixture was filtered and the filter cake 
washed with ethyl acetate (100 ml). The filtrate was evaporated in yacUQ. 
The crude product (4.85 g) was purified by column chromatography on silica 

lOgel (500 ml) using ethyl acetate as eluent. This afforded 1.91 g (46 %) of 
(R).1-(3-(6-methyl-6.1 1-<Jihydro-dibenzo[c.f]I1 ,2.5]thiadia2epin-5.5-dioxo-1 1- 
yl)-1-propyl)-3-piperidinecarboxylic acid ethyl ester as an oil. 

TLC: R, = 0.28 (SiOji ethyl acetate). 
15HPLC retention time = 17.41 min. (water/acetonitril 7:3. 0.01 N (NHJ^SO^ 
buffer pH = 3. flow = 1 ml/min. C-18 R, column) 

The above ethyl ester (1.43 g. 3.14 mmol) was dissolved in a mixture of 
ethanol (13 ml) and water (13 mi). Sodium hydroxide (0.16 g. 3.9 mmol) 

20 was added and the reaction mixture was stirred for 18 hours at room 
temperature. An additional portion of sodium hydroxide (0.13 g, 3.14 mmol) 
was added and the reaction mixture stin-ed for an additional 4 hours at room 
temperature. The solvent was evaporated in yacuQ. water (15 ml) and brine 
(15 ml) were added. The aqueous mixture was washed with 

25dichloromethane (2x15 ml), diethyl ether (30 ml) and acidified with 
concentrated hydrochloric acid. The precipitate was separated and 
dissolved in water (50 ml). The resulting mixture was washed with 
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dichloromethane (2 x 50 ml) and diethyl ether (2 x 50 ml). The aqueous 
phase was evaporated in vacuo and the residue was suspended in 2- 
propanol (100 ml), stirred 0.5 hour at room temperature and filtered. The 
filtrate was evaporated in vacuo and triturated with diethyl ether (50 ml). 
Sfiltered off. and washed with diethyl ether. The filtercake (0.93 g) was stinted 
with 2-propanol (15 ml) for 2 hours, the precipitate filtered off and washed 
with 2-propanol. The organic phase was evaporated in vacuo and the 
residue dissolved in ethanol and precipitated with diethyl ether, filtered off 
and washed with diethyl ether and dried in vacuo at 50 °C. This afforded 
100.31 g (21 %) of the title compound as an amorphous powder. 

HPLC retention time = 7.08 min. (water/acetonitril 7:3. 0.01 N (NHJ^SO, 
buffer pH = 2.5. flow = 1 ml/min. C-18 R, column) 

'H NMR (200 MHz. DMSO-de) 5h 1.46 (bs. 1H). 1.79 (bs. 1H). 1.96 (bs, 
154H). 2.67-3.03 (m, 3H). 3.11 (bt. 2H). 3.19-3.54 (m. 4H). 3.95 (bt. 2H). 4.35 
(bs. 1H), 7.13 (t, 1H). 7.25 (m, 1H), 7.43 (m. 4H), 7.52 (m. 1H), 7.68 (dd. 
1H), 

Calculated for C^^H^NAS. HCI, 1.5 H^O: 
20C. 53.60%; H. 6.34 %; N. 8.52 %; Found: 
C, 53.75%; H, 6.41 %; N. 8.14 %. 



EXAMPLE 3 

25 

(R)-1-(3-(6.1 1-Dihydro-dibenz[b.e]thiepin-1 1-yl)-1-propyl)-3- 
piperidtnecarboxylic acid hydrochloride 
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A solution of cyclopropylmagnesium bromide in dry tetrahydrofuran 
5(prepared from cyclopropyl bromide (3.7 g, 0.031 mol). magnesium tumings 
(0.8 g. 0.033 mol) and dry tetrahydrofuran (50 ml) under an atmosphere of 
nitrogen) was added dropwise to a solution of (6,11-dihydro-dibenz- 
[b,e]thiepin-11"One (3.5 g, 0.016 mol. prepared as described in Chem. 
Pharm. Bull 39. 1991. 2564) in dry tetrahydrofuran (50 ml). When addition 
lOwas complete the mixture was heated at 50 X for 2 hours. The reaction 
mixture was cooled on an ice-bath and saturated ammonium chloride (50 
ml) and water (50 ml) were carefully added. The mixture was extracted with 
diethyl ether (2 x 100 ml), dried (MgSOJ. filtered and the solvent was 
evaporated in yasUQ to give 4.4 g of crude 11-cyclopropyl-6,11-dihydro-11H- 
15diben2o[b.e]thiepin-11-ol as an oil. 

The above crude alcohol (4.0 g) was dissolved in dichloromethane (50 ml) 
and a solution of trimethylsilyl bromide (2.1 ml. 0.016 mol) was added 
dropwise at room temperature. When addition was complete the mixture 
20was stirred at room temperature for 1.5 hour and water (50 ml) was added. 
The phases were separated and the organic phase was washed with water 
(50 ml), dried (MgSO,) and the solvent was evaporated in yacuQ to give 4.1 
g (83 %) of crude 1-bromo-3-(6.11-dihydro-dibenzo[b,e}thiepin-11-ylidene)- 
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propane as a solid. 



A mixture of the above crude bromide (1.0 g, 3.02 mmol). (R)-3-piperidine- 
carboxylic acid ethyl ester tartrate (1.9 g. 6.04 mmol), potassium carbonate 
5(2.5 g, 18.11 mmol). potassium iodide (1.0 g, 6.02 mmol) and methyl ethyl 
ketone (100 ml) was heated at reflux temperature for 18 hours. The cooled 
reaction mixture was quenched with water (100 ml) and extracted with 
diethyl ether (2 x 100 ml). The combined organic extracts were extracted 
with 5 N hydrochloric acid (2 x 100 ml) and the aqueous phase washed with 

lOdlethyl ether (50 ml). The aqueous phase was basified with 50 % sodium 
hydroxide and extracted with diethyl ether (2 x 100 ml). The combined 
organic extracts were washed with saturated ammonium chloride (100 ml), 
dried (MgSOJ. filtered and the solvent evaporated in vacuo . This afforded 
0.50 g (41 %) of {R)-1-(3-(6.11-dihydro^ibenz[b,e]thlepin-11-yl)-1-propyl)-3- 

ISpiperidine-carboxylic acid ethyl ester as an oil. 

TLC: R, = 0.44 (SiO^: ethyl acetate/heptane = 1:1) 



The above ethyl ester (0.5 g, 1.23 mmol) was dissolved in ethanol (10 ml) 
20and a solution of sodium hydroxide (60 mg. 1.47 mmol) in water (5 ml) was 
added. The reaction mixture was stirred for 18 hours at room temperature 
and the solvent was removed in vacuo . Water (75 ml) was added and the 
mixture was washed with diethyl ether (2 x 50 ml). The aqueous phase was 
acidified (pH = 1) with concentrated hydrochloric acid and extracted with 
25dichloromethane (3 x 50 ml). The combined organic extracts were washed 
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with water (50 ml), dried (MgSOJ. filtered and the solvent evaporated in 
vgpuo. The residue was suspended in a mixture of acetone (5 ml) and 
diethyl ether (10 ml) and stin-ed for 18 hours at room temperature. The 
precipitate was filtered off, washed with diethyl ether and dried in yasUQ at 
550 **C. to give 0.15 g (29 %) of the title compound as an amorphous solid. 

Calculated for CnHj^NO^S. HCI: 

C. 66.41%; H. 6.30%; K 3.37%; Found: 

C. 66.63%; H. 6.57%; 3.54%. 

10 

EXAMPLE 4 

(R)-1-(3-(5-Methyl-5,6-dihydrodibenz[b,e]azepin-11-ylidene)-1-propyl)-3- 
piperidinecarboxylic acid dihydrochloride 



15 




To a mixture of 5H-dibenz[b,e]azepine-6.11-dione (5.0 g. 22.4 mmol), 
ethylene glycol (12.5 ml, 0.224 mol) and nitromethane (60 ml) in dry toluene 
20(100 ml) kept under an atmosphere of nitrogen, triflic acid (0.4 mi, 4.48 
mmol) was added dropwise. The reaction mixture was heated at reflux 
temperature for 3 days with a water separator. The cooled reaction mixture 
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was quenched with water (100 ml) and extracted with ethyl acetate (80 ml). 
The organic extract was washed with water (3 x 80 ml) and dried (MgSOJ. 
filtered and the solvent evaporated in vacuQ. This afforded 5.16 g (86 %) of 
5H-dibenz[t),e]azepine-6.11-dione 11 -ethylene ketal as a solid. 
5TLC; = 0.32 (SiOj: heptane/ethyl acetate = 1:1). 

NMR (200 MHz. DMSO-dg) 8„ 3.75 (m. 2H). 4.17 (t 2H), 7.06-7.80 (m, 
8H). 10.58 (s. 1H). 

To a solution of the above ketal (35.7 g. 0.134 mol) in dry N,N- 
lOdimethylfomriamide (250 ml) kept under an atmosphere of nitrogen, sodium 
hydride (6.4 g. 0.160 mol, 60 % dispersion in mineral oil) was added in 
portions and the reaction mixture was stin^ed for 0.5 hour. A solution of 
iodomethane (22.7 g. 0.160 mol) in N.N-dimethylformamide (50 ml) was 
slowly added dropwise maintaining the temperature below 30 *C by external 
15cooIing. When the addition was complete the mixture was stirred for 1.5 
hour. The solution was poured onto a mixture of water (50 ml) and 
saturated ammonium chloride (100 ml). The precipitate was filtered off and 
washed with water (500 ml), heptane (400 ml) and dried in vacuo at 50 °C. 
This afforded 35.1 g (93 %) of 5-methy!-5H-dibenz[b,e]azepin-6.11-dione- 
2011-ethylene ketal as a solid. 

IVI.p. 192- 192.6*C. 

NMR (200 MHz. DMSO-dg) 5„ 3.51 (s. 3H). 3.73 - 3.94 (m. 2H). 4.10 - 
4.27 (m. 2H). 7.18 (dt. 1H). 7.34 - 7.61 (m, 6H). 7.68 (dd. 1H). 

25 

In a dry, 1 L three-necked flask equipped with reflux condenser and 
thermometer, lithium aluminumhydride {4.2 g. 0.112 mol) was suspended in 
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dry diethyl ether (200 ml) under a nitrogen atmosphere. Cautiously, a 
solution of 5-methyl-5H-diben2[b.e]azepin-6.11-dione-11-ethylene ketal {30.0 
g. 0.11 mol) in dry tetrahydrofuran (250 ml) was added dropwise. The 
mixture was heated at reflux temperature for 1.5 hour, cooled to room 
Stemperature and quenched by cautious addition of water (4 ml) and 25 % 
sodium hydroxide (4 ml). MgSO^ and filtered. The filtrate was evaporated 
until dryness affording 31 g which was purified by column chromatography 
on silica gel (1000 ml) using a mixture of heptane and ethyl acetate (3:1) as 
eluent. This afforded 13 g (46 %) of 5-methyI-5,6-dihydro-5H- 
10diben2[b.e]azepin-11-one ethylene ketal as an oil. 
TLC: R,= 0.63 (SiOji heptane/ethyl acetate = 2:1). 

The above ketal (13 g, 0.063 mol) was dissolved in 85 % ethanol (100 ml) 
and concentrated hydrochloric acid (8 ml) was added and the reaction 

ISmixture was heated at reflux for 2 hour The solvent was evaporated and 
water (100 ml) was added to the residue and the mixture was extracted with 
ethyl acetate (2 x 100 ml). The combined organic extracts were washed 
with water (2 x 100 ml) and brine (100 ml), dried (MgSO,) and filtered and 
the solvent evaporated in yacufi. The residue (10.1 g) was washed with 

20heptane (30 ml), filtered and the filter cake washed with heptane (30 ml) 
and dried. This afforded 9.0 g (83 %) of 5-methyI-5.6-dihydro-5H- 
dibenzIb,e]a2epin-11-one as a solid compound. 

M.p. 101-104X. 

25^H NMR (200 MHz, CDCI,) 8„ 3.23 (s, 3H). 4.24 (s. 2H). 6.83 (m. 2H). 7.22 
(dd. 1H), 7.18 (dt. 1H), 7.20 - 7.51 (m. 3H). 7.74 (dd. 1H). 8.29 (dd. 1H). 
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A solution of cyclopropylmagnesium bromide in dry tetrahydrofuran 
(prepared from cyclopropyl bromide (4.7 g, 0.04 mol). magnesium turnings 
(0.9 g, 0.04 mol) and dry tetrahydrofuran (50 ml) under an atmosphere of 
nitrogen) was added dropwise to a solution of 5-methyl-5.6-dihydro-5H- 
5diben2lb,e]azepin-11-one (4.3 g. 0.02 mol) in dry tetrahydrofuran (50 ml). 
When addition was complete the mixture was heated at reflux temperature 
for 18 hours. The reaction mixture was cooled on an ice-bath and saturated 
ammonium chloride (25 ml) and water (100 ml) were carefully added and 
the resulting mixture extracted with diethyl ether (100 ml). The organic 
lOextract was washed with water (100 ml), saturated ammonium chloride (100 
ml), dried (MgSOJ. filtered and the solvent was evaporated in vacuo to give 
5.1 g of crude 11-cycIopropyl-5-methyl-5,6-dihydro-5H-dibenz[b,e]azepin-11- 
ol as a solid. 



15The above crude alcohol (4.9 g) was dissolved in dichloromethane (50 ml) 
and a solution of trimethylsilyl bromide (2.6 ml, 0.02 moi) in dichlorome- 
thane (40 ml) was added dropwise at room temperature. When addition was 
complete the mixture was stirred at room temperature for 1 hour and water 
(50 ml) was added. The phases were separated and the organic phase was 

20dried (MgSOJ and the solvent was evaporated in vacuo to give 5.0 g (81 
%) of crude 11-(3-bromo-1-propylidene)-5-methyl-5,6-dihydro-diben2- 
[b.ejazepine as an oil. 



A mixture of the above crude bromide (4.8 g. 0.02 mol). (R)-3-piperidine- 
25carboxylic acid ethyl ester tartrate (9.0 g, 0.03 mol). potassium carbonate 
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(12.1 g, 0.09 mol). potassium iodide (4.9 g, 0.03 mol). and methyl ethyl 
ketone (150 ml) was heated at reflux temperature for 18 hours. The cooled 
reaction mixture was quenched with water (100 ml) and extracted with ethyl 
acetate (2 x ICQ ml). The combined organic extracts were washed with 
Swater (100 ml), saturated aqueous ammonium chloride (100 ml), dried 
(MgSOJ. filtered and the solvent evaporated in vacuo . The crude product 
(6.1 g) was purified by column chromatography on silica gel (600 ml) using 
a mixture of ethyl acetate and heptane (1:2) as eluent This afforded 2.7 g 
(46 %) of (R)-1-(3-(5-methyl-5.6-dihydrodiben2lb.e]azepin-11-ylidene)-1- 
10propyl)-3-piperidinecarboxylic acid ethyl ester as an oil. 

TLC: R, = 0.22 (SiOj: ethyl acetate/heptane = 1:2) 



The above ethyl ester (2.0 g, 4.94 mmol) was dissolved in ethanol (40 ml) 
15and a solution of sodium hydroxide (0.24 g, 5.93 mmol) in water (15 ml) 
was added. The reaction mixture was stirred for 18 hours at room 
temperature and the solvent was removed in vacuo . Water (150 ml) was 
added and the mixture was washed with diethyl ether (2 x 100 ml). The 
aqueous phase was acidified (pH = 1) with concentrated hydrochloric acid 
20and evaporated in vacuo. The residue was suspended in acetone (20 ml) 
and filtered. To the filtrate was added diethyl ether (10 ml) and the mixture 
was stirred for 18 hours at room temperature. The precipitate was filtered 
off» washed with diethyl ether and dried in vacuo at 50"C. to give 0.80 g (36 
%) of the title compound as an amorphous solid. 

25 
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Calculated for Cj^H^eNjO^. 2HCI. H^O: 
C. 61,67%; H. 6.90%; N, 5.99%; Found: 
C. 61.71%; H. 7.28%: N, 5.74%, 



10 



EXAMPLE 5 

(R)-1-(3-(9H-Tribenzo[a,c,e]cyclohepten-9.ylidene)-1-propyl)-3-piperidine 
carboxylic acid hydrochloride 




A solution of cyclopropylmagnesium bromide in dry tetrahydrofuran ( 
prepared from cyclopropylbromide (4.54 g, 37.5 mmol), magnesium turnings 
(0.91 g, 37.5 mmol) and dry tetrahydrofuran (30 ml) ) was placed under an 
atmosphere of nitrogen. A solution of 9H-triben2o[a,c,eJcyclohepten-9-one 
20(1.92 g, 7.5 mmol) (prepared according to W. Tochtemiann, Chem.Ber.. 97. 
1329 (1954) ) in tetrahydrofuran (20 ml) was added dropwise and when 
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addition was complete the mixture was heated at reflux temperature for 30 
minutes. The reaction mixture was cooled on an ice-bath and saturated 
ammonium chloride (50 ml) was added carefully. The organic layer was 
separated and the aqueous phase extracted with diethyl ether (2 x 100 ml). 
5The combined organic extracts were dried (MgSO^) and the solvent was 
evaporated in vacuo affording 2.69 g of 
9-cyclopropyl-9H-triben2o[a.c.e]cyclohepten-9-ol. 

The above crude alcohol (2.01 g. 6.75 mmol) was dissolved in acetic acid 
10(25 ml) and a 3.7 M solution of hydrogen bromide in acetic acid (3.7 ml. 
13.5 mmol) diluted with 25 ml acetic acid, was added dropwise. The 
reaction mixture was stirred for 30 minutes, cooled on an ice-bath and 
triethylamine (1.9 ml, 13.5 mmol) was added carefully. The mixture was 
concentrated in vacuo and the remainder was dissolved in toluene (50 ml), 
ISwashed with saturated sodium hydrogencarbonate (2 x 50 ml), dried over 
MgS04 and evaporated to furnish 

2.9 g of 9-(3-bromo-1-propylidene)-9H-tribenzo[a,c.e]cycloheptene as a 
solid. 

20A mixture of the above crude bromide (2.9 g. 6.75 mmol), ethyl (R)-3- 
piperidine carboxylate tartrate (2.03 g. 6.75 mmol). potassium carbonate 
(5.6 g. 40.5 mmol), sodium iodide (1.01 g. 6.75 mmol) and 2-butanone (30 
ml) was heated at reflux temperature for 3 hours. After cooling to room 
temperature, diethyl ether (50 ml) and water (50 ml) were added to the 

25reaction mixture. The organic layer was separated, washed with water (2 x 
50 ml) and extracted with 1 N hydrochloric acid ( 20 ml) and water (2 x 
50ml). The aqueous phase was adjusted to pH 8 with 1 N sodium hydroxide 
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solution and extracted with dichiorometliane (2 x 30 ml). The combined 
organic extracts were dried (MgSOJ and concentrated in vacuo to furnish 
2.0 g of (R)-1-(3-{9H-triben2o[a.c,e]cycIoheptene-9-ylidene)-1-propyl)-3. 
piperidinecarboxylic acid ethyl ester as an oil. 

5 

The above ester (2.0 g, 4.6 mmol) was dissolved in ethanol (25 ml) and 2 N 
sodium hydroxide (7.6 ml) was added and the mixture was stirred at room 
temperature for 1 hour. The ethanol was evaporated and the remainder was 
diluted with water (25 ml). pH was adjusted to 1 with 1 N hydrochloric acid, 

10the solution was washed with diethyl ether (30 ml) and extracted with 
dichloromethane (2 x 30 ml). The combined organic extracts were dried 
(MgSOJ and concentrated in i^acuQ. The remainder was dissolved in a 
minimum amount of dichloromethane and the product precipitated by 
addition of diethyl ether (20 ml). Filtration and drying furnished 0.41 g (19 

15%) of the title compound as an amorphous solid. 

Calculated for Ca^Hj^NOj, HCI, 1.25 HjO: 
C, 71.78 %; H, 6.56 %; N, 2.99 %; Found: 
C. 71,68 %; H, 6.53 %; N. 2.77 %. 

20 

HPLC retention time = 19.12 and 19.43 minutes (mixture of isomers) (5 mm 
C18 4 X 250 mm column, eluting with a 20-80 % gradient of 0.1 % 
trifluoroacetic acid/acetonitrile and 0.1 % trifluoroacetic acid/water over 25 
minutes at 35 **C). 
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EXAMPLE 6 



(R).1-(3-(9H.Tribenz[b.d,flazepine-9-yI)propyl)-3-piperidinecarboxylic acid, 
hydrochloride 



9H-Triben2[b.d.f]a2epine (0.17 g. 0.70 mmol. prepared similarly as 
described by H.C. Axteli et a!., J.Org.Chem. 56, 3906 (1991)) was 
suspended in dry toluene (5 ml). 3-Chloropropionyl chloride (0.13 g, 1.0 

lOmmol) and triethylamine (0.1 ml) were added and the mixture was heated at 
reflux temperature for 1.5 hour. Saturated aqueous sodium bicarbonate (10 
ml) was added, and the phases were separated. The organic phase was 
washed with brine (10 ml), dried (MgSOJ and concentrated in ygwo, 
affording 220 mg, (94 %) of crude 3-chloro-1-(9H-tribenzIb.d.f]azepine-9" 

15yl)propan-1-one as a foam. 

A 1 M solution of lithium aluminium hydride in tetrahydrofuran (1.32 ml), 
diluted with dry tetrahydrofuran (5 ml) was cooled on an ice bath and 
concentrated sulfuric acid (66 mg. 0.66 mmol) was added dropwise. The 
20solution was stirred at room temperature for 0.5 hour. A solution of the 



5 
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above product (0.22 g, 66 mmol) in dry tetrahydrofuran (5 ml) was added 
dropwise and stining was continued for 0.5 hour. The reaction was 
quenched by careful addition of ethyl acetate (1.0 ml) followed by water (0.1 
ml). Filtration of the mixture and evaporation of the filtrate in vacuo afforded 
5210 mg (100 %) 9-(3-chloropropyl)-9H-tribisnz[b,d.f]a2epine as a foam. 

A mixture of the above chloride (0.21 g, 0.66 mmol), ethyl (R)-3- 
piperidinecarboxylate tartrate (0.30 g. 1.0 mmol). potassium carbonate (0.18 
g. 2.0 mmol), potassium iodide (0.10 g, 0.60 mmol) and 2-butanone (10 ml) 

10 was heated at reflux temperature for 40 hours. After cooling to room 
temperature, dichloromethane (50 ml) was added and the mixture was 
filtered. The filtrate was washed with I N hydrochloric acid (20 ml), water (20 
ml) and saturated sodium hydrogencarbonate solution (20 mi), dried over 
sodium sulfate and evaporated in vacuo, The remainder was dissolved in 

15drethyl ether (20 mi) and a 2.6 M solution of hydrogen chloride in diethyl 
ether (0.5 ml) was added. The formed precipitate was collected by filtration, 
washed with ether and dried, affording 0,13 g (41 %) of 
(R)-1-(3-(9H-tribenz[b,d,f]azepin-9-yl)propyl)-3- piperidine carboxylic acid 
ethyl ester hydrochloride as a solid. 

20 

The above ester (0.13 g. 0.27 mmol) was dissolved in ethanol (3 ml) and 2 
N sodium hydroxide (0.6 ml). The mixture was stirred at room temperature 
for 1.5 hour, acidified by addition of 1 N hydrochloric acid (pH 1) and 
ethanol was removed Id vacuo . The aqueous solution was diluted with water 
25(10 ml), washed with diethyl ether (20 ml) and extracted with 

dichloromethane (30 ml). The organic extract was dried (MgSO^) and 
concentrated M vacuo to afford 90 mg (74 %) of the title compound as a 
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solid. 

HPLC retention tinne = 18.03 minutes (5mm C18 4 x 250 mm column^ 
eluting with a 20-80 % gradient of 0.1 % trifluoroacetic acid/acetonitrile and 
0.1 % trifluoroacetic acidAwater over 25 minutes at 35 °C). 

5 

MS(EI) 412 (M*. 19 %). 
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CLAIMS 

li A compound of formula I 




(I) 



wherein and independently are hydrogen, halogen, trifluoromethyl, 
5 hydroxy, Cve-alkyI or C,.e-alkoxy; and 
Y Is >2J-CH2-, >£H-CH2- or >C = CH- wherein only the underscored atom 
participates in the ring system; and 

X is ortho phenylene, -CH2.{C=:0)-, -(C^Ol-CH^-, -CH^S-, -S-CHj-, 
-CH2-N(R«)-, -N{R«).CH2-, -NICHaj-SO^, -SOj-NtCHa)-, -CHCR^l-CH^- or 
10 "CH2-CH(R^). wherein R^ is hydrogen or C,.e-alkyl and R' is C^e-alkyl or phenyl; 
and 

r is 1, 2 or 3; and 
m is 1 or 2; and 

n is 1 when m is 1 and n is 0 when m is 2; and 
1 5 R^ and R* each represents hydrogen or may - when m is 2 - together represent 
a bond; and 

R^ is -OH or C^s-alkoxy; 

or a pharmaceutically acceptable salt thereof, 

20 2i A compound according to claim 1 wherein R^ and R^ independently 
represent hydrogen, halogen or C,.e-alkoxy. 



3^ A compound according to the previous claim wherein R^ and R^ indepen 
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dently are hydrogen. 

4^ A compound according to any one of the preceding claims wherein Y is 
>N-CH2-or >C = CH-. 

Si A compound according to any one of the preceding claims wherein X 
5 represents ortho phenylene, -CH2-(C = 0)-, -CHj-S-, -S-CHj-r -CHj-NCR^)-, - 
N(R®)-CH2-, -NtCHgl-SOa- or -SOrNiCHa)- wherein is hydrogen or Cve-allcyl. 

A compound according to the previous claim wherein X is ortho phe- 
nylene, -CHrtC-O)-, -S-CH^-, -CHj-NiCHg)- or .N(CH3)-S0r. 

i A compound according to any one of the preceding claims wherein r is 2. 

10 fii. A compound according to any one of the preceding claims wherein m is 2. 

SL A compound according to any one of the preceding claims wherein R^ and 
R* each represents hydrogen. 

10. A compound according to any one of the preceding claims wherein 

R^ is -OH. 

15 UL A compound according to any one of the claims 1 through 10 
selected from the following: 

1-(3-(9H-Triben2lb,d,f]azepin-9-yl)-1-propyl)-3-piperidinecarboxylicacid; 

1-(3-(TribenzoIa,c,e]cyclohepten-9-ylidene)-1-propyl)-3-piperidinecarboxylic 
acid; 

20 1-(3-<5-Methyl-5,6-dihydrodibenzlb,e]azepin-11-ylidene)-1-propyl)-3-piperidinecar- 
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boxy lie acid; 

1-|3-|6-Methvl-6H-dibenzo[c,f][1,2]thiazepin-5,5-dioxide-11-ylidene)-1-propyl)^^^^ 
piperidinecarboxylic acid; 

1-(3-(10-Methyl-10,11-dihydro-5H-diben2o[b,e]cycIohepten-5-yiidene)-1- 
5 propyl)-3-piperidinecarboxylicacid; 

1 -(3-( 1 0-Phenyl-1 0, 1 1 -dihydro-5H-dibenzoIb,e]cyclohepten-5-ylidene)-1 - 
propyl)-3-piperidinecarboxylic acid; 

1 -(3-(6 J 1-Dlhydro-1 1 H-dibenzo[b,e][1 ,4]thia2epin-1 l-yD-l-propyD-S-piperi- 
dinecarboxyllc acid; 

10 1-(3-(10-Methyl-10J1-dihydro-dibenzo[b,e][1,4]dia2epin-5-yl)-1-propyl)-3- 
piperidinecarboxylic acid; 

(R)-1-(3-{10-Oxo-10,11-dihydro-5H-diben2[b,f]azepin-5-yl)-1-propyl)-3-plperi- 
dinecarboxylic acid; 

{R)-1-(3-|6-MethyI-6J1-dihydro-diben2o[c,f][1,2,5Jthiadia2epin-5,5-dioxide-11- 
1 5 y I)- 1 -propyl)-3-piperidinecarboxy lie acid ; 

(R)- 1 "(3-16, 1 1 -Dihydro-diben2[b.e]thiepin- 1 1 -yl)-l -propyl)-3-piperidinecar- 
boxylic acid; 

(R)-1 -{3-(5-Methyl-5,6-dihydrodiben2[b,e)a2epin-1 1 -ylidene)-1 -propyi)-3- 
piperidinecarboxyfic acid; 

20 IR)-1-(3-(9H-Tribenzo[a,c,e]cycIohepten-9-ylidene)-1-propyl)-3-piperidinecar- 
boxylic acid; 
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(R)-1-|3M9H-Tribenzo[b,d,f]a2epine-9-yl)propyl)-3-piperidinecarboxylicacid; 
or a pharmaceutically acceptable salt thereof. 

12. The use of a compound according to any of the claims 1 through 1 1 as 
a medicament. 

5 13x The use of a compound according to any of the claims 1 through 1 1 for 
preparing a medicament for the treatment of neurogenic inflammation. 

14. The use of a compound according to any of the claims 1 through 1 1 for 
preparing a medicament for the treatment of insulin resistance in NIDDM or 
aging. 

10 ISi A pharmaceutical composition comprising as active component a 
compound according to any of the claims 1 through 1 1 together with a 
pharmaceutically carrier or diluent. 

16. A pharmaceutical composition suitable for treating neurogenic Inflamma- 
tion comprising an effective amount of a compound according to any one of 

15 the claims 1 through 11 together with a pharmaceutically acceptable carrier or 
diluent. 

17. A pharmaceutical composition suitable for treating insulin resistance in 
NIDDM or aging comprising an effective amount of a compound according to 
any one of the claims 1 through 1 1 together with a pharmaceutically accept- 

20 able carrier or diluent. 

18. The pharmaceutical composition according to claims 15, 16 or 17 
comprising between 0.5 mg and 1000 mg of the compound according to any 
one of the claims 1 through 1 1 per unit dose. 
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ISi A method of treating neurogenic inflammation in a subject in need of 
such treatment comprising administering to said subject an effective amount 
of a compound according to any one of the claims 1 through 1 1 . 

2Sl a method of treating insulin resistance in NIDDM or aging in a subject in 
5 need of such treatment comprising administering to said subject an effective 
amount of a compound according to any one of the claims 1 through 1 1 . 

21, A method of treating neurogenic inflammation in a subject in need of 
such treatment comprising administering to said subject a pharmaceutical 
composition according to claim 16. 

10 22* A method of treating insulin resistance in NIDDM or aging in a subject in 
need of such treatment comprising administering to said subject a pharma- 
ceutical composition according to claim 17. 

23i A method of preparing a compound according to claim 1, 
CHARACTERIZED in 

15 a) reacting a compound of formula II 
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Wherein R\ R^ X, Y and r are as defined above and W is a suitable leaving 
group such as halogen, p-toluene sulphonate or mesylate, with a compound 
fomnula III 



5 wherein R^ R*. R®. m and n are as defined above to form a compound of 
formula I; or 

b) hydrolyzing a compound of formula I, wherein R^ is CvB-a^l^oxy, to form a 
compound of formula I wherein R^ is OH. 

24. Any novel feature or combination of features described herein. 




(III) 



1 



INTERNATIONAL SEARCH REPORT 


International application No. 
PCT/DK 96/00140 


A. CLASSIFICATION OF SUBJECT MATTER 



IPC6: C07D 401/06. C07D 417/06. C07D 409/06, C07D 211/60, A61K 31/55 

According to Iniernitionai Patent Clatrificaiion (IPC) or to both national clawification and IPC ' 

B. FIELDS SEARCHED 

Minimum documentation searched (classtfication system followed by classtficatjon symbols) 

IPC6: C07D 

Oocumeniaiion searched other than minimum documeniation to the extent that such documents are included in the Oetds ttacched 

SE, OK. FX. NO classes as above 

Elecu-onic dau base consulted during the international search (name of dau base and, where practicable, search lerms used) 



CAS-ONLINE 



C DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Qlation of document, with indication, where appropriate, of the relevant passages 


Relevant to daim No. 


X 
A 

1 


Co llect. Czech. Chem.Commun.. Volume 59. 1994. 

Karel SIndeUr et al. "Antihistamine. Substances. 
Tricyclic Analogues of N-(4.4-Dipheny, 
-3-Butene-l-YL.)Nipecotic Acid and some Related 
Compounds", page 667 - page 675, see compound II 

Journal of Medicinal Chemistry. Volume 13. No 4, 
1970. Nakanishi et al., "Studies of Piperidine 
Derivatives" page 664 - page 648 


1-5.7-10, 
15-18,23 

1-11,13-18 


|~| Further documents are listed in the continuation of Box C. \ ) See patent family annex. 


* Special catesories of died documectc T* later docuiDetf published alter tbe tntematiOQal fiUna das or priority 
'A- document defimag the eeneral state of the ait which ii not coosidend dile aod ooltn ooolUa with the amUcatiottbut dirf to irn^^ 

to beofpartiaUarretevance the pnactpte or tfaeoiy uadcrtyug the invtntioD 
'B* ertier document but pttblisfaed on or after die iatemstianal fiUnt date 'X* p»*ti«tf»» t>i^t*>^ Hmij,^ in^mnn^ e^n^ fc» 
'ir documeoi which may ttnow doubts on priority clain<s) or whtdi is cooiidaedno«i or cannot be cooridered to involve aa inve^ 

dted to otabliih the pufaUotiao dais ofaaodier dXMtim or ocba- ^ *• nnnimmt u taken alone 

ipedat reason (ts tped£ed) 'Y* docnmentof particular relevaooe: the daimed invemtcn oanac be 
'(y document referring to an oral dtsdosuia, use, cdiifaitiQn<ir other considered to involve an invmdve step when the docuoMnt is 

flUdiis ooflsifaiQcd witfa 009 or BQOPC oltur sijcb dpcmnHitif socb ooosfatnAtioo 
'P* '*'*n'mTT!T p'Hifhrd prior to the tntonaiional filing ^*ftf but later than being obviom to a pemo dolled In the art 

the priority date daimed ««*%>^fw.» "«*Tr*Tr Af p«*»^ fatwity 


Date of the actual completion of the international search 
3 Julv 1996 


Date of matting of the international search report 

07K)8-1996 


Name and mailing address of the ISA/ 
Sw dish Patent Office 
Box 5055, S-1 02 42 STOCKHOLM 
Facsimile No. -I- 46 8 666 02 86 


Authorized oflicer 

65ran Karlsson 

Telephone No. +46 8 782 25 00 



Form PCT/ISA/210 (second sheet) (July 1992) 



6. ■" 



INTE3U4ATIONAL SEARCH REPORT 



Inti aonal application No. 
PCT/DK 96/00140 



Box I ObserraUom where certain claims wer« found unsearchable (ConUnuatlon of item 1 of first sheet) 



Thisintemation.lsearchrcportbasnotbccnc$ublisbedinr«pcclofcemmcl^ I7(2)(a) for ihc following reasons: 

1 nn aaimsNosj 12,19-22 . v • t 

LSJ because they relate to subject nutier not required to be acarchcd by this Authority, namely: 

A method for treatntment of the human or animal body by therapy. 

see Rule 39 . I 



2* I I Claims Nos * 24 

^ because they relate to parts of the intemational apphation that do not comply uSlb the prescribed requirements to such 
an extent that no meaningful international search can be carried out, spcdfjcally; 
Claim 24 does not clearly define the matter of which protection is 
sought, see Article 6 



3, 



n Scwe^y are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 



Box n Observations wher< unity of InvenUon Is lacking (ConUnuatlon of lUm 2 of first sheet) 



This International Searching Authority found multiple inventions in this intemaiional application, as follov^-s: 



1. pj As all required additional search fees were timely paid by the applicant, this international search report covets all 
^"■^ searchable claims. 



2. rn Asaliscarcbablec]aimscouldbesearchedwiibouieffortjmtifyinganadditlonalfee.ihisAuAori^ 
of any additional fee. 

3 n As only some of the required additional search fees were timely paid by the applicant, ii:s inlcmational search report 
' — ' covers only those claims for which fees were paid, specifically claims Nos.: 



4 n Ko required additional search fees were timely paid by the applicant. Consequently, this international search report is 
* LJ rcsiri«ed to the invention first mentioned in the claims; it is covered by cJairns Nos.: 



Remark on Protest Q Tbe additional search fees we accompanied by the applicant's protest 

I I Ko protest accompanied the payment of additional search fees. 



Form PCr/ISA/210 (continuation of first sheet (1)) (July 1992) 



